BACKGROUND. At a time when the safety and effectiveness of breast implants remains under close scrutiny, it is important to provide reliable and valid evidence regarding patient outcomes. In the setting of postmastectomy reconstruction, patient satisfaction and quality of life may be the most significant outcome variables when evaluating surgical success. The objective of the current study was to identify predictors of patient satisfaction with breast appearance, including implant type, in a large sample of women who underwent breast reconstruction surgery using implants. METHODS. A multicenter, cross-sectional study design was used. A total of 672 women who had completed postmastectomy, implant-based reconstruction at 1 of 3 centers in North America were asked to complete the BREAST-Q (Reconstruction Module). Multivariate linear regression modeling was performed. RESULTS. Completed questionnaire data were available for 482 of the 672 patients. In 176 women, silicone implants were placed and in 306, saline implants were used. The multivariate model confirmed that patients' satisfaction with their breasts was significantly higher in patients with silicone implants (P ¼ .016). The receipt of postmastectomy radiotherapy was found to have a significant, negative effect on breast satisfaction (P<.000) in both silicone and saline implant recipients. In addition, for women who received either silicone or saline implants, satisfaction diminished over time (P ¼ .017). CONCLUSIONS. In the setting of postmastectomy reconstruction, patients who received silicone breast implants reported significantly higher satisfaction with the results of reconstruction than those who received saline implants. This information can be used to optimize shared medical decision-making by providing patients with realistic postoperative expectations. Cancer 2010;116:5584-91.
Although such surgeon-reported outcomes are noteworthy, the over-riding goal of postmastectomy reconstruction is to satisfy the patient with respect to the outcome. Thus, in the setting of postmastectomy reconstruction, the patient's perception of the results of surgery is 1 of the most important outcome variables and should be rigorously assessed in studies that attempt to evaluate surgical success.
Despite the growing awareness of patient-reported outcomes research, [5] [6] [7] little is known concerning the patient characteristics that predict patient satisfaction with reconstruction. Therefore, the objective of the current study was to identify predictors of satisfaction with breast appearance, including implant type, in a large sample of women who underwent breast reconstruction surgery using implants.
MATERIALS AND METHODS

Sample
The patient sample for the current study was recruited over a 20-month period (February 2006 through September 2007) from the following surgical centers: Memorial Sloan-Kettering Cancer Center (MSKCC), New York, New York; University of Michigan, Ann Arbor, Michigan; and University of British Columbia, Vancouver, British Columbia, Canada. We included any woman aged !21 years who had completed postmastectomy implant reconstruction 1 to 8 years previously and was unable to read English to complete a questionnaire booklet.
Procedure A multicenter, cross-sectional study design was used. Institutional review board approval was obtained from each participating center. Patient electronic medical records were reviewed at the 3 participating centers to compile a list of eligible patients. Potential patients were assigned a study identification number and mailed a letter that described the study and a questionnaire booklet. The questionnaire contained the BREAST-Q 8 and a series of items to collect data regarding patient demographics and clinical information. The questionnaire booklet was mailed along with a self-addressed, postage-paid return envelope. Methodology recommended by Dillman was used to maximize the questionnaire response rate; a reminder postcard was sent to participants within 3 weeks after the questionnaire mailing, after which up to 2 additional copies of the questionnaire were distributed as necessary. 9 
Questionnaire Booklet
The BREAST-Q is a newly developed, patient-reported outcome measure (PROM) that was specifically designed to measure quality of life and patient satisfaction among breast surgery patients. 8 The instrument was developed and validated with adherence to guidelines set by the Scientific Advisory Committee of the Medical Outcomes Trust (2002) and the US FDA. 6, 10, 11 The BREAST-Q Reconstruction Module's 15-item scale, ''Satisfaction With Breasts,'' was used as the primary outcome measure in this current investigation. This scale addresses issues such as satisfaction with breast shape, feel to the touch, appearance, feelings of ''normalcy,'' and integration of one's reconstructed breasts into self (Fig. 1) . A Likert-type response format is used. The 15 items in the scale are summed and transformed on a scale of 0 to 100, with higher values representing a more favorable outcome. Psychometric evaluation of the scale has shown high levels of internal consistency and test-retest reliability (Cronbach a,.96; intraclass correlation coefficient, 0.96). 8 The questionnaire booklet also included individual items designed to collect both patient and treatment information. Patient information collected included age, marital status, employment, income, and ethnicity. Treatment information included implant type, length of time since surgery, timing of reconstruction (immediate vs delayed), laterality of reconstruction (bilateral vs unilateral), history of prior radiotherapy, and postmastectomy radiotherapy.
Statistical Analysis
We hypothesized that women who received silicone implants would report higher levels of satisfaction than those who received saline implants. Comparisons between saline and silicone implant recipients with respect to demographic and clinical variables were made using a Student t test for continuous variables and a chi-square or Fisher exact test for categorical variables. To identify factors predictive of satisfaction with breasts, the relation between covariates and the ''Satisfaction With Breasts'' scale was assessed using linear regression models. Variables found to be significantly associated with patient satisfaction with their breasts at a P value of.10 on univariate analysis were included in the multivariate linear regression model using a stepwise selection procedure. The criterion to remain in the model was set to a P value of.05. divided by the pooled standard deviation for those means in which <0.2 is indicative of a ''trivial'' effect size, 0.2 to 0.5 indicates a ''small'' effect size, 0.5 to 0.8 indicates a ''medium'' effect size, and >0.8 indicates a ''large'' effect size. [12] [13] [14] Stata statistical software was used (StataCorp, College Station, TX) and the P value was set at.05. All P values given are 2-sided.
Data were collected by the research study assistants and processed in the departmental office of the lead institution (MSKCC). The lead author and biostatistician coauthors wrote the article, which was reviewed by all the authors, and vouch for the completeness and accuracy of the data presented.
RESULTS
A total of 672 women were sent a questionnaire booklet and completed questionnaires were received from 520 women (77% response rate). We excluded from the analysis 38 respondents who either did not answer or indicated ''not sure'' with regard to the question asking them about their implant type. Of the remaining 482 patients, 176 had silicone implants and 306 had saline implants. Table 1 shows patient characteristics for the saline implant and silicone implant groups. The 2 cohorts differed with respect to age (silicone patients were older), length of time since surgery (saline patients had longer follow-up), and the likelihood of having undergone bilateral Figure 1 . The BREAST-Q is a newly developed, patient-reported outcome measure that was specifically designed to measure quality of life and patient satisfaction among breast surgery patients.
versus unilateral reconstruction (bilateral reconstruction was performed more often in silicone implant recipients). In addition, the choice between saline versus silicone implants depended to some extent on the center at which the patient underwent their surgery.
Results of univariate analyses are presented in Table 2 . Patient satisfaction with their breasts was greater in silicone implant versus saline implant recipients (P ¼ .004). After adjusting for patient age, length of follow-up, laterality, and medical center, the multivariate model identified 5 predictors of patient satisfaction with their breasts (Table 3) . Specifically, women who reported more satisfaction with their breasts were more likely to report having silicone instead of saline implants (P ¼ .032), having undergone bilateral instead of unilateral reconstruction (P .001), having no history of prior radiotherapy (P ¼ .001), having no history of postmastectomy radiotherapy (P ¼ .002), and for less time to have passed since having undergone surgery (P ¼ .002). These 5 predictors combined to account for 10.5% of the variance in ''Satisfaction With Breasts'' scores (correlation coefficient ¼ 0.105; P <.001).
To estimate the clinical significance of the differences in patient satisfaction, effect sizes were computed (Table 4) . Reconstruction with a silicone rather than a saline implant was found to be associated with an effect size of þ0.27; bilateral reconstruction compared with unilateral reconstruction was found to be associated with an effect size of þ0.35; and preoperative and postoperative radiotherapy were associated with effect sizes of À0.22 and À0.35, respectively.
DISCUSSION
At a time when the safety and effectiveness of breast implants remains under close scrutiny, it is important to examine surgical effectiveness. In the field of breast reconstruction, surgery is directed toward a restoration or improvement in the appearance of the breasts as perceived by the patient. Thus, in the setting of postmastectomy reconstruction, the assessment of outcomes such as patient satisfaction is especially important because these outcomes are the predominant determinants of success. The current study identified 5 predictors of patient satisfaction. Perhaps of most interest to patients and surgeons is our finding that patient satisfaction with the results of breast reconstruction was higher among those who received silicone implants compared with those who received saline implants. Numerous studies have confirmed the positive psychological effects of breast reconstruction. [15] [16] [17] [18] However, to the best our knowledge, there are a paucity of data examining the interaction between specific treatment variables and patient satisfaction with reconstruction. Different authors have considered the impact of implant versus autogenous tissue techniques and of immediate versus delayed reconstruction. [19] [20] [21] [22] However, to our knowledge, few have attempted to evaluate the effect of more subtle treatment considerations, such as implant type, on patients' perceptions of outcome.
Handel et al attempted to evaluate the degree of patient satisfaction in silicone versus saline implant recipients. 23 Patients who had a history of prior cosmetic augmentation and/or postmastectomy reconstruction were asked to complete an ad hoc (nonvalidated) questionnaire. Of the 853 patients administered the questionnaire, 429 (approximately 50%) responded. On the basis of the results, the authors concluded that patient satisfaction was not influenced by type of implant filler material received.
Without the use of an appropriate PROM, the results of this aforementioned investigation are considerably less meaningful. For example, if the questionnaire used cannot be shown to measure what it is intended to measure in a consistent and reproducible fashion, then the conclusions drawn cannot claim to be reliable or valid. Furthermore, such an instrument may not be sensitive enough to detect differences between patient groups. In contrast, the use of a reliable, valid, and responsive PROM (the BREAST-Q) in the current study enabled us to capture essential information regarding the impact and effectiveness of silicone breast implants in the setting of postmastectomy reconstruction. On the basis of our findings, it appears that patients who received silicone breast implants experienced higher satisfaction with their reconstruction compared with those who received saline implants.
It is important to interpret these findings not based solely on their statistical significance, but also in light of their clinical significance. The effect size for all predictors of a patient's satisfaction with their breasts was small, which likely reflects the findings that patient satisfaction after reconstruction is generally high and that individual treatment variables explain only a relatively small amount of the variance noted. Patient counseling should reflect these realities to reassure patients that high satisfaction may be obtained with both saline and silicone implants.
However, in the context of shared medical decisionmaking, patients seek meaningful data with which to make an informed choice regarding their implant type. The results of the current study suggest that patients may expect higher satisfaction by electing to have a permanent silicone rather than a saline implant. It is important, however, for physicians and patients alike to understand the magnitude of this effect and put it in the context of the impact of other treatment variables.
It is interesting to note that it appears that the magnitude of the positive effect of silicone implants on patient satisfaction is similar to the size of the negative effect of radiotherapy. Our finding, which suggests that both preoperative and postoperative radiotherapy are important predictors of patient satisfaction, is consistent with other published reports. Numerous studies have shown that patients who undergo postmastectomy, implant-based reconstruction after the receipt of preoperative chest wall irradiation have a higher incidence of complications, including capsular contracture, 19, [24] [25] [26] and that the receipt of postmastectomy adjuvant radiotherapy is correlated with both the development of complications and increased patient dissatisfaction. [27] [28] [29] [30] Thus, the determination of effect size herein allowed clinically meaningful comparisons to be made between the effects of a known entity (such as postmastectomy radiotherapy) versus other clinical variables (such as implant type) that may have an impact on patients' satisfaction with their reconstructed breasts.
The results of the current study also suggest that the magnitude of the positive effect the receipt of silicone implants has on patient satisfaction is similar to the magnitude of the positive impact of the receipt of bilateral reconstruction. In the context of implant breast reconstruction, an advantage of bilateral breast reconstruction is that a patient's reconstructed breast need not match a contralateral, native breast, but rather a contralateral, reconstructed breast. Thus, it is hypothesized that symmetry with respect to breast size and shape may be superior in patients with bilateral reconstructions and may, in turn, influence a patient's perception of outcome.
Finally, the current study data suggest that time since the completion of reconstruction has a negative impact on a patient's satisfaction with their reconstructed breasts. These results are consistent with those published by Gui et al, who reported that a greater percentage of women reported dissatisfaction with their reconstructed breasts at 6 years after reconstruction compared with at 1 year. 31 Clough et al similarly reported a deterioration in esthetic outcome in the first 5 years after immediate, implant-based breast reconstruction. 32 Factors such as the development of scar tissue or capsular contracture around an implant are likely to be significant in influencing longterm outcome after breast reconstruction.
The strengths of the current study include its multicenter nature; a high response rate; and the use of a valid and reliable, surgery-specific PROM. However, a central limitation of the current study is the lack of reliable clinical data regarding the specific types of silicone implants used, the development of postoperative complications (ie, capsular contracture), and additional procedures performed (ie, contralateral matching procedure and/or revisional procedures). Future studies evaluating the impact of these variables on patients' perceptions of outcome are thus warranted.
Conclusions
The results of the current study suggest that patients who receive silicone breast implants report higher satisfaction with the results of reconstruction compared with those who receive saline implants. This information can be used to optimize shared medical decision-making by providing breast cancer survivors with a more accurate estimation of predicted outcomes and more individualized treatment choices. These findings will also support advocacy efforts, providing policy makers with reliable, patient-reported outcome data regarding the effectiveness of saline and silicone implant breast reconstruction.
